The embodiments of the invention in which an 
exclusive property or privilege is claimed are defined 
as follows: 

1. A surgical irrigation system for endoscopic and 
other surgical procedures, comprising: 

a hand held handpiece having a forward protruding 
hollow tip for supplying irrigation liquid to a surgical 
site, hand actuable control means for controlling 
irrigation liquid flow to said tip, and an irrigation 
liquid inlet; 

a liquid supply unit remote from said handpiece; 
a tube for connecting said liquid supply unit to 
said handpiece irrigation liquid inlet for supplying 
irrigation liquid to/ said handpiece, said remote liquid 
supply unit comprising an electric powered means 
actuable to increase th;e momentum and pressure of liquid 
flow from said liquid sjupply unit through said tube to 
said handpiece, said hand actuable control means of said 
handpiece comprising a [ switch means actuable to control 
said actuation of said remote liquid supply unit and 
including an elongate remote control line extending 
along said irrigation liquid tube between said handpiece 
and remote pumping unit for operatively connecting said 
switch means to said electric powered means of said 
remote liquid supply means for remotely actuating same. 

2. The apparatus of Claim 1 in which said liquid 
supply unit comprises a self contained pumping unit 
locatable adjacent a source of irrigation liquid and 
remote from said handpiece, said pumping unit comprising 
said electric powered -means which in turn includes (1) a 
housing containing an outlet for irrigation liquid and 
(2) a pumping member for pumping irrigation liquid 
through said outlet and (3) a motor for driving said 
pumping member and (4) electric battery means for 
energizing said motor, said switch means of said control 



means on said handpiece including a switch connected in 
circuit with said motor and battery means and hand 
actuable for turning on and off said motor, said 
elongate remote control line comprising an electric 
cable extending along said irrigation liquid tube 
between said handpiece and pumping unit and containing 
electric wires for connecting said switch to said motor 
and battery means. 

3 . The apparatus of Claim 2 in which said hand 
actuable control means on said handpiece comprises a 
hand actuable member and valve means responsive to 
movement of said hand actuable member for opening 
irrigation liquid flow through an irrigation liquid path 
in said handpiece from said inlet to said tip, means 
connecting said control member to said switch means and 
valve means for actuating same substantially 
simultaneously such that when said valve means is opened 
to flow irrigation liquid through said handpiece, said 
electrically powered means of said remote liquid supply 
unit is actuated by said switch means on said handpiece 
to push liquid through said tube to said handpiece. 

4 . The apparatus of Claim 1 in which said switch 
means comprises an electric switch, said remote control 
line comprising an electric cable extending along said 
irrigation liquid tube between said handpiece and remote 
pumping unit and containing electric wires connecting 
said switch in said handpiece in circuit with said 
electric powered means in said remote pumping unit, said 
electric powered means comprising an electric pump motor 
and battery means for energizing said pump motor. 

5. The apparatus of Claim 1 in which said electric 
powered means comprises' (1) a liquid pumping member and 
(2) a motor energizable for driving said pumping member 
and (3) an electric source, said hand actuable control 



means on said handpiece further comprising a hand 
actuable member and valve means for opening irrigation 
liquid flow through an irrigation liquid path in said 
handpiece from said inlet to said tip, said hand 
actuable member being connected to both said switch 
means and valve means responsive to movement of said 
hand actuable member for substantially simultaneously 

(1) opening said valve means to allow flow irrigation 

liquid through said handpiece and (2) energizing said 
motor by current from said electric source to force said 

flow from said remote liquid supply unit through said 

handpiece to said tip. 

6. A surgical irrigation system, comprising: 
a motor /pump unit for location adjacent an 
irrigation liquid source and remote from a surgical site 
and connectable with such an irrigation liquid source, 
said motor/pump unit including means for connection to 
an energy source suitable for ener*gizing said motor/pump 
unit for pumping irrigation liquid; 

a handpiece engagable with a surgical site for 
supplying irrigation liquid thereto while remote from 
said motor/pump unit and an elongate irrigation liquid 
hose for connecting said handpiece to said motor/pump 
unit to receive pumped irrigation liquid from the 
latter, said handpiece including a valve openable and 
closable to control the flow of irrigation liquid 
through said handpiece from said motor/pump unit and to 
a surgical site, said valve including a valve member 
moveable along a path to open said valve for flowing 
irrigation liquid therethrough, said handpiece including 
normally separated electrical switch contacts and a 
switch actuator moveable with said valve member for 
joining said switch contacts electrically conductively 
upon opening said valve for irrigation liquid flow 
therethrough ; 
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elongate, electric wire.? connecting said switch 
contacts on said handpiece to said motor/pump ur.ic for 
electrically energizing said motor/pump unit upon 
opening said valve in said handpiece to said irrigation 
liquid flow from said motor/pump unit through said 
handpiece to a surgical site. 

7. A surgical irrigation system, comprising: 
a hand held handpiece comprising an inlet 
connectable to a remote irrigation liquid source, a 
substantially straight, hollow, open ended conduit 
having a front end for supplying irrigation liquid to a 
surgical site and for directing surgical tools to a 
surgical site, said conduit having an open rear end for 
receiving surgical tools to be directed through the 
length of said conduit to the front end of said conduit, 
a housing fixedly locating said irrigation liquid inlet 
with respect to saict conduit, a valve member guided in 
said housing for opening and closing a connection 
between said irrigation liquid inlet and an 
intermediate portion of said conduit, said inlet and 
conduit having respective central longitudinal axes, 
said valve member being extended transversely to at 
least one of said axes, said inlet and conduit 
longitudinal central axes being substantially coplanar, 
said inlet opening to the interior of said conduit . 

8 . The apparatus of Claim 7 in which said valve 
member comprises an elongate cylindrical portion, said 
valve member being reciprocable in said housing in the 
length direction of said cylindrical portion, said 
cylindrical portion having ,a fluid flow hole 
transversely therethrough, said valve member having a 
closed position blocking fluid flow from said inlet to 
said conduit wherein said hole is out of the plane of 
said inlet and conduit longitudinal central axes, said 
valve member having an open position in which said hole 
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contains the plane of the central longitudinal axes of 
said inlet and conduit and provides an obstructionless 
flowpath from said inlet to said conduit. 

9. The apparatus of Claim 8 in which said hole i 
said valve member is substantially circular in cross- 
section . 



10. A surgical irrigation system, comprising: 

a non- symmetric hand held handpiece having a 
shell including a substantially straight hollow open 
ended conduit with a front end for supplying irrigation 
liquid to a surgical site and for directing surgical 
tools to a surgical site, said conduit having an open 
rear end for receiving surgical tools to be directed to 
the length of said conduit to the front end of said 
conduit, said shell including parallel spaced side-by - 
10 side front and rear valve barrels, said conduit 

extending transversely past said valve barrels and 
communicating therewith, said shell including suction 
and irrigation nipples extending from respective ones of 
said valve barrels rearwardly at a relatively sharp 
acute angle with respect to said elongate conduit, said 
nipples extending rearwardly beyond the rearward one of 
said valve barrels and lying close adjacent the rearward 
part of said conduit, valve members reciprocable along 
said valve barrels and having respective manually 
actualable push buttons protruding from said shell, said 
nipples having means for connection to a remote 
irrigation liquid source and suction source 
respectively, said shell and push buttons being manually 
graspable by the hand of a user, with said nipples and 
said rear end portion of said conduit all being directed 
rearward from the grasp of the user's hand so as not to 
interfere with that hand's firm gripping of said shell 
and actuation of said push buttons. 
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H The apparatus o£ Claim 10 including an electric 
„ lt eh in sard shell and insulated el 
extending fro. said switch rearwardly out c£ sard 
substantially in parallel with said nrpples. 

12 The apparatus of Claim 11 including means 
connecting the front nipple to an ^^J^ 
source and the rear nipple to a suctron source, sard 
Tront valve mender being shiftable to supply rrrrga ron 

igu d from said front nipple through said front valve 
barrel to said conduit and thence to a surgrcal srte, 
meals fixed on said ; front push button and extendrng 
I idab y Into said shell beside the front valve barrel 
and having an interior portion engageable wrth sard 
switch to permit electric current flow through sard 
I itch upon opening irrigation liguid flow from sard 
front nipple through said front valve member to sard 
conduit and therefrom to a surgical srte. 

13 The apparatus of Claim 10 in which said nipples 
and conduit have length axes, the length axes of sard 
nipples being substantially coplanar with the length 
axis of said conduit. 

1*. The apparatus of claim 10 in which said conduct 
has an externally threaded front end and an rnternally 
threaded rear end. 

1S A surgical irrigation system, comprising: 

a hand held handpiece including a shell, sard 
shell including a fluid flow nipple, a conduit ops » 
through the ends thereof, and valve means actuable for 
: connecting and disconnecting said fluid «~J^« 
respect to an intermediate portion of sard conduit, 
conduit having a front end portion fo, : fluid 
communication with a surgical site, 
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an open rear end portion for receiving surgical tools 
through said conduit to engage a surgical site; 

a resilient cap unit for quick push on 
attachment to an and pull off detachment from said 
conduit rear end portion, said cap unit having a cup- 
like body including a side wall receivable over said 
conduit rear end portion and having a rear end wall 
opposing the open rear end of said conduit and a column 
extending forward from said rear end wall and receivable 
in said open rear end of said conduit, said column and 
side wall being spaced by an annular space radially 
therebetween for receiving the rear end portion of said 
conduit, at least one of said column and side walls 
snugly engaging said conduit rear end portion in 
friction fit, fluid sealing relation therewith. 

16 . The apparatus of Claim 15 in which said column 
has a longitudinal through opening normally closed by an 
axially thin, punctitrable diaphragm, so as to seal 
against leakage of fluid from the rear end portion of 
said conduit but allow insertion through said conduit of 
a surgical tool capable of piercing said diaphragm. 

17. The apparatus of Claim 15 in which said rear 
end wall of said cap unit includes a rear facing 
opening, a plug for frictionally and sealingly closing 
said rear facing opening and a strap flexibly connecting 
said plug to said cup- like body of said cap unit for 
preventing loss of said plug, upon removal thereof from 
said rear facing opening in said rear end wall of said 
cup- like body for forward insertion in said rear facing 
opening of a surgical tool. 

18. The apparatus of Claim 15 in which said cap 
unit includes a loop fixed to a front end portion of 
said cup- like body by an elongate flexible strap, said 
loop being stretchable to fit over the rear end portion 



of said conduit, said strap being long enough to allow 
pulling off of said cup-like body from said conduit rear 
end portion to allow insertion of a surgical tool 
forwardly into said column for retaining said cup- like 
body on said handpiece to avoid displacement and loss 
thereof when said cup-like body is not telescoped over 
the rear end portion of said conduit. 

19. A surgical irrigator system, comprising: 

a handpiece for applying irrigation liquid to a 
surgical site; 

a motor/pump unit comprising a pumping chamber 
having a floor, a roof spaced above said floor and a 
peripheral wall generally upstanding between said floor 
and roof, said pumping chamber having a liquid inlet 
substantially coaxial with said shaft and opening into 
said pumping chamber through said roof, said pumping 
chamber having a pumped liquid outlet extending 
substantially tangent i ally through said peripheral wall; 

said mot or /pump /unit also having an impeller in 
said pumping chamber, skid impeller comprising a disk- 
like base fixed on said shaft arid having a raised 
central portion substantially coaxial with and raised 
toward said inlet, said disk-like base further having an 
annular portion sloping radially outward from said 
raised central portion and axially away from said inlet, 
said impeller further comprising plural 

circumf erentially spaced fluid pumping blades upstanding 
from said sloping annular portion of said base, said 
blades being spaced from the rotational axis of said 
impeller and leaving a central well open upward from 
said raised central portion of said base and toward said 
inlet, said blades being of cross sectional shape 
generally like an airplane wing in which each blade 
includes an upstanding radially inner edge which is in 
cross section convexly rounded and relatively blunt and 
faces said central well, each blade further including an 
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0 upstanding radially outer edge which is in cross section 

relatively sharp and faces the perimeter of said pumping 
chamber, each said blade having a top edge sloped 
radially outward and downward away from said roof 
substantially parallel to said sloping annular portion 
of said base, each said blade having an upstanding 
convexly curved first side extending from said blunt 
radially inner edge to said sharp outer edge and 
positionable during rotation of said impeller to face 
toward said outlet. 

20. The apparatus of Claim 19 in which each blade 
has a concavely curved second side facing away from said 
first side, said sharp radially outer edge of a given 
said blade being circumf erentially offset with respect 
to said blunt radially inner edge of said given blade. 

21. The apparatus of Claim 19 in which said 
impeller is spaced, from said floor, roof and perimeter 
wall of said pumping chamber. 

22. The apparatus of Claim 19 including a housing 
remote from said handpiece and containing said 
motor/pump unit, at least one battery in said housing 
adjacent said motor for energizing said motor 

23. A surgical irrigation system, comprising: 
means engageable with a surgical site for 

applying irrigation liquid under pressure thereto; 

a motor/pump unit remote from said surgical 
site engaging means and energizable for pressurizing and 
supplying irrigation liquid under pressure thereto; 

means actuable for supplying energy to said 
motor/pump unit ; 

said motor/pump unit comprising an irrigation 
10 liquid pump including the pumping chamber connectable to 

a source of irrigation liquid for pumping irrigation to 



said surgical site engaging means, said pump comprising 
an impeller moveable in said pumping chamber and fixed 
on a rotatable shaft, said motor/pump unit further 
comprising a motor energizable from said energy 
supplying means for rotating said shaft and means 
housing said motor in a motor chamber adjacent said 
pumping chamber, said motor pump unit further comprising 
a wall between said pumping chamber and motor chamber 
and having an opening through which said shaft extends, 
a resilient generally hat-shaped seal ring in said 
pumping chamber and backed by said wall, said seal ring 
comprising a hole through which said shaft extends, said 
seal ring hole having a minor length thereof comprising 
an annular, radially inward facing, convex lip, said 
convex lip being sealingly and snugly and rotatably 
engaged by said shaft substantially in annular line 
contact therewith, said seal ring comprising an 
upstanding central crown through which said hole extends 
and which carries said lip near its top, said crown 
having an outer surface facing generally axially and 
radially outward into said pumping chamber and 
responsive to irrigation liquid pressure in said pumping 
chamber for effectively tilting the cross section of 
said crown radially inward to press said lip more 
tightly against said shaft in response to an increase in 
pumping chamber pressure. 

24. The apparatus of Claim 23 in which said hat- 
shaped seal ring includes a perimeter axially enlarged 
to form an annular perimeter lip radially spaced from 
said crown, annular means opposing said wall for axially 
compressively sandwiching said perimeter lip 
therebetween and therewith establishing substantially an 
annular line contact seal against liquid leakage between 
said seal ring and wall. 



25. The apparatus of Claim 24 in which the hat- 
shaped seal ring includes a brim radially connecting 
said crown to said perimeter lip, said brim being 
axially substantially thinner than said perimeter lip 
and crown and thereby sufficiently flexible as to allow 
said crown to shift eccentrically with respect to said 
perimeter lip in response to radial eccentric movement 
of said shaft as it rotates. 

26. The apparatus of Claim 23 including a second 
radially inward facing convex lip axially below said 
first mentioned lip in said seal ring hole to serve as a 
backup shaft seal in case of excessive wear of said 
first mentioned radially inward facing convex lip. 

27. The apparatus of Claim 23 in which said seal 
ring hole has a radially flaring recess opening axially 
toward said wall apd away from said inward facing lip 
and spaced radially from said shaft so that the bottom 
edge portion of the part of the seal ring bounding said 
recess effectively bends hinge-like to facilitate 
radially inward tilting of said crown cross-section in 
response to increased pumping chamber pressure. 

28. The apparatus of Claim 23 in which said wall is 
wider than said seal ring so that the seal ring is free 
to be displaced along said wall to the extent required 
to accomodate eccentric mislocation of said motor shaft 
during assembly. 

29. The apparatus of Claim 10 in which the 
forward/rearward location of said push buttons on said 
shell corresponds to the f orward/rearward direction of 
fluid movement in said conduit controlled such push 
buttons, namely wherein said front and rear valve 
barrels communicate with said irrigation liquid and 
suction nipples respectively, and actuation of said 
front push button forwards irrigation liquid through 



said conduit and actuation of said rear push button 
suctions material from a surgical site rearward through 
said conduit to said suction nipple. 

30. A surgical irrigation system, comprising: 

a handpiece having an elongate valve member 
longitudinally movable in a valve bore, a fluid flow 
nipple and an elongate conduit both open to a tapered 
portion of said valve bore, said valve member having a 
transverse flow hole therethrough and being locatable in 
an open position in said tapered portion of said valve 
bore to provide a fluid flow connection between said 
fluid nipple and conduit through said flow hole, said 
valve member having a resilient seal member adjacent 
said flow hole and tapered towards said flow hole, said 
valve member being alternatively locatable in a closed 
position in said tapered portion of said valve bore to 
block flow by interposing said seal member between said 
nipple and conduit . 

31. The apparatus of Claim 3 0 in which said 
handpiece comprises a shell including a through passage 
providing said fillip flow connection from connecting 
said nipple to said conduit, said valve bore 
transversely intercepting said through passage and being 
spaced therealong from said nipple and conduit . 

32. The apparatus of Claim 31 in which said nipple 
is connectable to a conventional elevated irrigation 
liquid bag so as to be at a pressure exceeding 
atmospheric pressure, said conduit being at atmospheric 
pressure and thereby establishing a pressure drop 
transversely across said seal member from said nipple 
toward said conduit to further urge said valve member 
against said shell around the portion of said through 
passage leading to said conduit. 
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«f rlaim 31 in which said nipple 
The apparatus of Claim 31 in 

« — rirr::: and 

tne portion of said tnrougn Passage ieaoing to sa.d 
nipple . 
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